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ABSTRACT

The purpose of this study is to assess the vulnerability of groundwater
resources in Phuket island using the Geographical Information System (GIS) and
DRASTIC method. The study area covers about 543 square kilometers, which include
of Muang, Kathu, and Thalang districts. Much of the island’s landscape is
characterized by low but rather steep mountains and small hills. The highest peak is
529 meters above a mean sea level. Groundwater aquifers in the area are
unconsolidated and consolidated aquifers. The unconsolidated aquifers can be
classified in three types: colluvium aquifers (Qcl), floodplain aquifers (Qfd), and
beach sand aquifers (Qbs). The consolidated aquifers consist of sedimentary or meta-
sedimentary aquifers (PCms) and igneous rocks (Gr).

The average groundwater level measured from 73 shallow groundwater wells
is 3.52 m. The deepest water level is found in the eastern part of the island. The
origin of groundwater is evaluated on the basis of its isotopic characteristics. Analyses
of stable isotopes “H and '®0 were carried out on 31 water samples. The trend of
oxygen and hydrogen isotopes of Phuket island follows the Thailand meteoric water
line. This indicates that the groundwater in study area is recharged mainly from local
precipitation and is affected by an evaporation process.

The Geographical Information System (GIS) and DRASTIC method is used to
analyze, identify, and display the regional sensitivity of groundwater to contamination
on the basis of seven basic of hydrogeologic parameters. These parameters include
depth to water table, net recharge, aquifer media, soil media, topography, impact of
vadose zone, and hydraulic conductivity. Each parameter was assigned a weight based
on its relative importance and all parameters were reclassified to vulnerability scores
to calculate scales, ranges, and ratings. The groundwater vulnerability map in Phuket
island is prepared by combining all seven parameters. Five classes of vulnerability
rating consist of high, moderately high, moderate, mggiqﬁtg}y lpw, and low.



The groundwater vulnerability map shows that the beach sand aquifers unit in
the northwestern part of the island is the most vulnerable to contamination. The
floodplain aquifers unit in the lowland areas has moderately high vulnerability. The
colluvium aquifers unit underlying the largest part of the island has a moderate
vulnerability. The consolidated sediments such as sedimentary or meta-sedimentary
rocks and Granite, in the mountainous area and the unconsolidated sediments in the
mangrove area aquifers in the eastern part, all have a moderately low vulnerability. In
addition, the areas of low vulnerability are found in parts of the upland and mangrove
areas in the eastern part of the island.

The groundwater resources protection plan in Phuket Island should focus on
the area of high groundwater vulnerability, especially in the northwestern and the
western part of Thalang district, and areas of moderately high vulnerability, such as
the alluvium. For the areas of moderate, moderately low, and low vulnerability that
cover agricultural land, urban area, build-up land, hill, and mangrove area, there
should be a monitoring system and a report of groundwater contamination assessment.

Groundwater vulnerability map can be applied in various circumstances, for
example, as in the case of the Andaman coast tsunami disaster on 26 December 2004
where surface water and groundwater were affected by sea-water intrusion. The
groundwater systems which were affected by the tsunami are in the areas of high to
moderately high vulnerability. Relevant agencies may apply this acquired knowledge
as a basis for planning of protection and monitoring system to deal with future
disaster.
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